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^On  j;he  basis  of  on-site  job  analyses  conducted  at  several  national  military 
centers,  message  sorting  v,as  identified  as  both  a highly  critical  center 
function  and  as  a man-machine  task  amenable  to  future  onlin^  biocybemetic 
applications.  Consequently,  the  experiment  reported  here  simulated  a compute! - 
assisted  message  handling  task  and  vas  designed  to  manipulate  tlie  difficulty 
of  that  task  in  order  to  identify  EEG  correlates  of  low,  medium  and  high  task 
difficulty,  h 
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OBJECTIVES 

'•  To  assess  the  utility  of  KKC  Treasures  as  indicators  of 
cognitive  v;orUlond  in  a military  message  sorting  task: 

(a)  to  determine  how  evoked  noientinls  relate  to  experi- 
mentally manipulated  task  difficulty,  to  speed  and  accuracy 
of  task  performance,  and  to  subjectively  experienced  cognitive 
workload;  and.  (b)  to  determine  the  discriminability  of  wave- 
forms associated  with  low,  medium  and  highstates  of  cognitive 
workload,  for  future  purposes  of  online  modulation  of  workload 
in  man-machine  systems.  ABSTRACT  

y*  ■ Oh  the  basis  of  on-site  job  analyses  conducted  at  several 
! national  military  centers,  message  sorting  v/as  identified 
as  both  a highly  critical  center  function  and  a.s  a man-machine 
task  amenable  to  future  online  biocybcrnetic  applications. 
Consequently,  the  experiment  reported  here  simulated  a computer- 
assisted  message  handling  task  and  was  designed  to  manipulate 
the  difficulty  of  that  task  in  order  to  identify  EEC  correlates 
of  low,  medium  and  high  task  difficulty. 


Cognitive  workload  was  conceptualized  and  manipulated  as  a 
function  of  the  number  of  decisions  the  human  sorter  was 
required  to  make  about  the  message  in  order  to  sort  it 
correctly. 


Several  .pilot  tests  and  resulting  design  modifications  were 
completed  before  online  EEC  recording  of  subjects  performing 
the  message  sorting  task  could  proceed.  IJhen  EEC  measurements 
did  not  begin,  they  were  measures  of  evoked  potentials  to 
statistically  low  probability  auditory  tones  to  which  the 
subject  had  been  instructed  to  attend, 
of  attending  to  tones  was  designed  as  a measure  of  the 


This  "secondary"  task 
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residual  cognitive  capacity  available  to  the  subject  at  various 
difficulty  levels  of  the  competing  primary  task  of  sorting 
messages. 


At  each  level  of  task  difficulty,  dependent  measures  included  the 
behavioral  sorting  performance  as  well  as  the  evoked  potential 
number  of  messages  to  be  sorted  were  briefly  displayed  on  a CRT, 
one  at  a time.  A response  internal  outlined/followcd  the  message 
display,  during  which  the  subject  could  record  his  sorting  decision 
on  a six  by  seven  manual  blank.  EEC  recording  sampled  the  message 
displayed  interval  and  no  tones  were  played  through  the  subject's 
earphones  during  the  response  interval. 


Several  designs  and  design  parameters  were  tested  throughout  the 
year,  due  to  unanticipated  difficulty  in  the  successful  manipulation 
of  message  sorting  accuracy  for  low,  high  and  medium  difficulty 
levels. 


In  the  final  design  which  proved  acceptable  only  the  lowest  and 
highest  levels  of  task  difficulty  were  run,  with  the  lowest  level 
requiring  the  subject  to  consider  one  message  feature  for  its 
correct  sorting,  and  with  the  highest  level  requiring  consideration 
of  those  features.  The  features  determined  both  the  correct  sorting 
division  and  the  correct  response  for  recording  it  on  the  six- 
button  response  device.  Pilot  data  indicated  large  differences 
in  sorting  accuracy  between  these  two  levels  and  online  EEG  record- 
ing was  added  to  this  behavioral  design  to  provide  the  complete 
experiment . 


PLANS  FOR  FUTURE 


Data  analysis  procedures  for  interpreting  the  EEG  data  and  relating 
them  to  behavioral  data  (i.e.,  message  sorting  accuracy)  are  under 
development.  That  accomplishment  will  constitute  the  final  phase 


data,  however,  reveals  discernablo  differences  between  evoked 
potentials  recorded  at  the  highest  and  lowest  levels  of  task 
difficulty,  in  terms  of  the  latency  and  magnitude  of  the  wave- 


forms . 
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PrNAl.  KlirOHT: 


Overall  Purpose  and  Oiiginal  Desiejn  of  Expori mont 

Tlie  purpor.o  of  tlie  experiment  was  to  examine  the 
utility  of  EEC  measures  as  correlates  of  cognitive  workload 
in  a message  sorting  task.  In  this  experiment,  cognitive 
workload  was  operationally  defined  in  terms  of  the  information- 
processing load  (IPL)  imposed  on  the  message  sorter.  IPL 
was  conceptualized  and  manipulated  as  a function  of  objective 
cliaracteristics  of  the  message  sorting  task,  in  parti cular 
as  a function  of  the  number  of  discrec'^  decisions  the  sorter 
was  required  to  make  about  the  message  in  order  to  sort  it 
correctly. 


Accordingly,  an  experimental  task  was  designed 
in  which  the  subject  was  required  to  sort  a set  of  messages, 
xinder  different  sets  of  decision  rules  which  ranged  in  IPL 
requirements  from  low  to  medium  to  high.  Once  those  objective 
IPL  manipulations  had  been  checked  both  in  terms  of  the  sub- 
jective difficulty  experienced  by  subjects  and  in  terms  of 
actual  effects  on  message  sorting  performance,  the  search 
for  possible  EEG  correlates  of  subjectively  experienced 
cognitive  workload  could  proceed. 

This  report  summerizes  SAI's  progress  in  performing 
the  biocybernetics  message  sorting  experiment,  recounting 
our  experience  with  several  pilot  tests  and  resulting  research 
design  modifications^ and  culminating  in  the  results  of  our 
online  EEG  recording  as  subjects  performed  the  finalized 
message  sorting  task. 


I 


Oriqiiwil  Design 

The  S was  required  to  roloplay  as  a message  sorter 
in  a civil  defense  office.  llis/lier  task  was  to  examine  the 
"from"  line  in  each  message  header  (sec  Appendix  for  sample 
messages)  and  to  make  one,  two  or  tliree  discredit  decisions 
about  the  source  of  the  message,  according  to  predefined 
message  sorting  rules  in  which  S had  been  pre- trained.  IPL 
levels  (low,  medium,  high)  were  thereby  defined  in  terms  of 
the  number  of  decisions  (one,  two,  throe)  S would  have  to 
make  about  the  message  source,  in  order  to  sort  the  message 
correctly.  ^ /, ^ 

Given  tliis  objective  manipulation  of  IPL,  it  v/as 
expected  that  sorting  omissions  aiid  errors  would  increase 
as  the  task  became  progressively  more  difficult.  Initial 
research  focused  on  a manipulation  check  of  the  objective 
IPL  requirements  of  the  message  sorting  task.  Specifically, 
did  objective  manipulations  of  IPL  yield  evidence  of  increased 
task  difficulty  in  terms  of  actual  message  sorting  behavior 
(i.c.,  sorting  omissions  and  errors)?  A second  check  on 
successful' manipulation  of  task  difficulty  involved  the 
analysis  of  reaction  time  to  a secondary  task.  It  was 
expected  that  progressive  increases  in  objective  task  diffi- 
culty would  lead  to  progressive  increases  in  secondary  task 
RT,  if  the  subjective  experience  of  message  sorting  task 
difficulty  had  also  been  successfully  manipulated. 

If  pretests  failed  to  confirm  successful  IPL  mani- 
pulation, the  message  sorting  task  would  be  revised  until  a 
successful  manipulation  had  been  achieved. 

At  that  point,  EEG  recording  would  replace  RT  as 
potential  indicator  of  subjectively  experienced  cognitive 
workload.  EEG  measurements  would  be  made  of  evoked  pot^entials  . 
(EPs)  to  "rare  " auilit^’ry  ionrs  tKCi . 
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SUPJECT!  OPPOSITION  TO  FCr'ERAL  REGULATION  OF  YOAGHIOGHENY  RIVER 


STRONG  OPPOSITION  TO  THE  CORPS'  PROr-OSElT  LANP  PRESERVATION  .R-H 
HAS  PEEN  EXr-RESSEP  PY  AN  AH  HOC  LAR'DGWNERS'  ASSOCIATION  TO  THE  /JA-'- 
PEPT  OF  /NATURAL  RESOURCES. 

TI!E  PRI/IARY  SOUIvCE  OF  OPPOSITION  IS  THE  LIMITATION  ON  HEVEl.r.' 
OF  PRIVATE  LANM  ALONG  THE  RIVER.  THE  HOSTILITY  OF  THE  LA/M'OUNt-.RG ' 
GROUP  HAS  EXTENHuH  TO  RUNNING  STATE  AND  FEDERAL  OFFICIALS  OFF  THE: 
AND  TO  DCl/YING  THE  PUPLIC  ACCESS  TO  THE  RIVER.  l-J- 
iOl  
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!lT»o  (lecrision  rules  originally  used  to  dowlop  throe  pirvjrossivoly  dif- 
ficult lewis  for  Ukj  nv?ssago  fxu'ting  task  are  o^alainod  b?l«v: 


Level  I mrissage  sortiivj  jmIcs  required  S to  dedde  v.hctlior  Uk?  skhuxx'  of 
the  wesscKjo  was  from  witlxin  a dofiiit'd  six  state  aroa  (uitra-regional)  or 
from  witlxuit  (extra  -regional).  Dming  the  Icwl  I session  of  tlie  ex^xiri- 
ment  (apiJroxij\iately  20  minutes)  , ^ nrido  the  intra-ixjgional/extra-iegicwvcl 
dex:isicsi  for  otidi  i.x:ssago  presented. 

I<evol  11  mc'ssage  sorting  rules  recjuiiud  S to  nvakc  a seccurd  decision  iiboul 
the  message  source', iir  addi{*ion  to  the  regional  dt.>cisioj^^  has  to  decide 
whether  Uic  souiuo  was  a govei^yuiient  body  (whether  nvjricijial,  coujity,  state 
or  federal)  or  a nongowiTunont  body.  This  sossioi^  also  ran  aijpi-oximately 

I 

20  nvinutes. 

Finally,  level  III  message  soi't.ing  rules,  designed  to  iii^ose  the  largest 
IPL  on  S,  required  tliat  (^make  f-he  t\%o  prx'axling  decisions  and  a third  tk'- 
cision — v\tjethor  or  not  an  individxial ' s najiie  \\’as  listed  for  the  source  or 
simply  «m  orgcinization,  agency  or  other  group,  nris  level  111  session  ran 
20  minutes. 

I For  each  level,  depeixlent  measures  weru  tcxkeu  ii'j  tlie  sju\>e  way.  Messages 
were  displayed  on  a CRT  emd  came  up  one  at  a tine  for  Uio  subject's  review. 
Each  message  war  displayed  exactly  15  seconds,  after  which  it  was  removed 
frero  the  screen.  Another  message  did  not  replace  it  for  5 secoiids.  Dvu'ing 
the  15-seoond  message  display  interval,  S had  to  nvj);c  and  . retain  his/her 
decisioi\^s) , btit  could  not  reobr-d.  it  until  tl>e  15  seconds  had  elapsed  and 
the  message  had  disappeared  from  tire  screen.  His/lrer  opportunity  to  reoorxl 
one,  two  or  three  decisions  cairo  during  the  5-socond  response  interval 
which  separated  the  presentaticar  of  are  mossago  from  another. 

ft>r  recording  lus/licr  decisions  the  subject  w’as  sup»5lied  with  a special 
keyboard  on  which  six  separate  keys  rtpresonted  the  binary  clwices  (one, 
two  or  three  of  then\)  (s)lre  had  to  make  for  each  decision  task,  ^wus  told 

I 

that  rcsixn.sos  registered  outside  of  tire  specified  5-seoojrd  iirter\'al  would 
not  be  recorded.  Respoirses  vwro  made  with  the  right  haird.  (In  a pro-cxivi'i- 
ncntal  training  session^S  was  fully  fonuliarizod  with  these  procedures  and 
brought  up  to  a criterion  perfoimanco  level.) 


As  a srtxiivKuy  Insk^  S was  pit'sentcxl  \o‘!i  iviix>  aucliloiy  toix^s  raiKlunly 
proscnttvl  diuia^  t-'x?  ir>-iHKX>iKi  ai^ssa^o  display  intcxx'al.  Rxrv  and  fix— 
qvioj\^  tones  wxe  piesojited  diu-in«.j  the  inleixMl  a;  ’ the  subject  was  asked 
to  ivspaixl  to  only  the  nux?  tones  by  prt'ssin^  a batten  held  witli  his  left 
Ivuxl.  Uach  button  pre^ss  reooi.xlc\l  tino  in  nvillist^^'rx.ls  betwtVJi  rare  tone 
prx'seritat ion  and  tlie  sulsjoct’s  rosjx'nse  to  it. 


mSi'Kr  DIAGTtV  I f 2 


wro  individually  run  in  8S  ndnute  e.x'ix'r incut cil  sessions,  dui  invji 
wlxicli  the  irL  Wc\s  varit\i  to  four  diffeiojit  levels  (a  baseline  IPL  level 
where  cs'ily  the  seccndaiy  task  is  nm,  level  1,  level  IT  and  level  III) 
with  a brief  rest  betV'.wn  levels.  The  orxlor  of  the  IPL  levels  prx'sontovl 

‘ ' . was  counter  baloiiccxl  witliin  and  Ix'tweon 

subjects. 

Resulting  data  s.hovvxl  Uiat  IPL  ha4  not  biX'n  successfully  nvuiipulatod  with 
the  tlince  message  sort i fig  levels.  S :x;rforivinco  did  not  sixxv'  a graduated 
deterioration  frein  Level  I to  Lcwl  III.  l\?rforT.vinco  data  on  the  prinmy 
task  slKXs\3d  slight  but  insignificant  increases  fixim  Level  I to  lovel  III, 
but  ai'i  inoi'dinately  high  error  rate  on  the  Lcwl  II  task,  fsee  i&7 


Reaction  tine  to  the  seccuvlari’  task  sho.^vxl  a xcry  slight  increase  irini 


level  to  lcwl,  with  a wide  rai\ge  p-'r  lewl  acioss  sub j (.els. 

It  was  cxancluded  tint  the  tlu'co  levels  of  ncssage  soit-iirg  task  difficulty 
wcxild  haw  to  be  rxxlesigned,  so  tltat  the  lewis  were  itoro  discrinvinable  in' 
tenns  of  primary  task  carror  rate  anj  reaction  tims  on  tlx;  secoi-id.ari’  task. 

Furtliemorc,  the.loi-gc  crrcr  rate  associated  witli  prinmy  task  perfor- 
nvance  at  Level  II  was  intcrpi'etod  as  a consevjuence  of  the  aoibiguous  natum 
of  the  decision  task  i-equirod  at  tliat  lewl.  Si-xcificcilly,  wliereas  the  mtr\V 
extra  regional  decision  and  the  porson/offico  decision  could  be  correctly 
node  on  tlxi  basis  of  information  provided  witlrin  the  experimental  task;  the 
govemnvint/priv.nto  decision  i-tx-iuired  pre-e.\ivrino:ital  kixAv'lcdgo  of  gowuTi- 
•^ii.'ntal  and  private  organizationa  used  as  jTossage  sources.  The  natviro  of  the 
<lccision  to  bo  node  at  Lewl  II  thereby  revguirod  note  interpretation  and 
f'crhaps  c/uessing  that  did  the  more  objectiw  decisions  of  Levels  I and  III. 
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It  was  concluded  U^ot  tJie  IjCVcI  II  decision  would  ci.ther  have  to  be  replaced 
or  controlled  for  level  of  cimbigvuty,  on  tlie  Ixisis  of  general  public  aware- 
ness of  organizations  as  govcnm^ntal  or  publ.ic. 


First/  an  attenpt  was  nude  to  replace  the  governinent/private  decision 
witli  a substitute  decision  task  irore  sinular  in  nature  to  tJie  objective  de- 
cisions required  at  Levels  I and  III.  “fhe  new  decision  task  rc:(^aired  5,  to 
determine  \diether  each  message's  three-digit  reference  number  fell  tibove  or 
below  a criterion  number.  This  now  decision  task  was  siaply  substituted  for 
tlie  govemiront/privute  decision,  and  the  rest  of  tlie  design  rei^uined  un- 
cliangcd. 

Results  did  indeed  ^how  a reduced  error  rate  for  tlie  second  decision 
task.  However,  another  problc-in  cnerged.  All  tliree  levcJ-s  (I  , II  and  III) 
of  difficult  shovs’ed  virtually  no  errors,  even  when  the  time  frames  for 
message  presentation  and  for  the  rcsiX)nso  interval  v.’cro  drastically  re- 
duced. (Tlie  message-display  interval  '-is  shortened  tc  7 seconds,  with  tlie 
last  three  reserved  for  recording  responses.)  Shortening  tlieso  intervals 
even  more  vould  seriously  interfere  with  our  ability  to  present  a suffi- 
cient number  of  rare  tones  to  evoke  and  saiipe  adeejuately  tlie  LEG  canponeiit 
under  study. 

In  a third. design,  all  three  levels  vjere  changed,  using  a Stexnberg- 
type  paradigm.  Subjects  were  to  determine  whether  tlie  message  source  did 
or  did  not  belong  to  an  identified  set  of  organizations.  The  difficulty 
of  their  decision  v/as  increased  from  level  to  level  by  increasing  the 
number  of  organizations  within  the  identi-fied  set.  Time  paremvotors  in- 
volved a 4-second  message  display,  fo  1 lowed  by  a bleinking  of  tlie  screen 
and  a 3-second  resixanso  interval.  Thus,  at  Level  I there  were  4 orgcinizations , 
8 at  Level  II  and  16  at  Level  III. 


This  design  was  also  abandoned  when  resulting  data  fjllcd  to  slxjvi^  a 
graduated  increase  in  perfommnee  errors  and  reaction  time  was  sham  not 
to  be  related  to  task  difficulty. 


Rccominonclations  Which  l.cd  to  Design  IV 


1.  Manipulation  of  IPL  Using  Cumulative  Responses. 

It  was  hypothesized  that  better  manipulation  of  workload  might 
bo  achieved  by  establishing  in'f^i  ^dependence  between  responses.  Under 
such  a design,  three  decision  tasks  (inside/outside  the  region,  above/ 
below  a criterion  message  number,  form  an  individual/office)  would 
still  be  made  by  the  subject,  bu:f  (s)he  would  no  longer  record  them 
separately.  Instead,  decisions  at  all  three  levels  would  be  registered  with 
one  response.  Thvis  at  the  second  level,  four  responses  would  be  possible, 
given  two  possible  responses  to  the  two  required  decisions.  J'imilarly, 
tlie  third  level  would  imply  eight  different  responses,  related  tc^ill 
pos.sible  combinations  of  the  three  decision  tasks. 

2.  Manipulation  of  IPL  Using  Logical  Operations. 

Another  possibility  considered  involved  requiring  the  message 
sorter  to  perform  logical  and/or  operations,  as  (s)ho  determines 
from  hisy^her  knowledge  of  the  primary  addresee  who  should  be  the 
soeondary  addressee (s) . Messages  would  have  to  be  edited  to  include 
the  following  pri^iiary  addressees: 

(A)  Red  CroiY 

(B)  UPI 

(c)  cnc 

(D) 

(E)  Whiter  House 

(F)  AP 


Decisions  rviles  would  be  given  to  the  u.oss'.age  sorter  v;ith 
which  to  determine  the  appropriate  secondary  addressee 
by  looking  at  tlic  message  "to"  line  (primary  addressee)  . 

1)  NIH 

2)  INTERIOR  DEPT. 

3)  DoD 

4)  IIUD  • ‘ 

5)  pea' 

6 ) EPA 

Decision  rules  vary  with  each  level  and  increase  in 
difficulty  from  Level  I to  Level  III: 


LEVEL  r 


LEVEL  II 


LEVEL  III 


If  A/  Then  1 
" B,  " 2 

" C,  " 3 

“ D,  " 4 

" E,  " 5 

" F,  " 6 


If  A and  B,  then  6 
" B and  C,  " 5 

" C and  D,  " 4 

• D and  E,  " 3 

" E and  F,  " 2 

" F and  A,  ” 1 


If  not  A and  not  B,  then  1 


" 3 
" 4 


" 6 


3,  Manipulation  of  IPL  using  Ambiguous  Information. 

The  message  sorter  would  bo  required  to  make  only  one 
decision  (gov't,  nongov't),  but  the  information  with  which  he 
is  to  make  it  would  vary  in  ambiguity. 

Decisional  ambiguity  would  rely  on  the  degree  of  commonality 
of  a variety  of  government  agency  acronyms.  Subjects  would  be 
biven  a time-limited  multiple-choice  task  of  deciphering  a set  of 
government  agency  acronyms  to  establish  levels  of  ambiguity.  To 
facilitate  data  collection  and  analysis,  this  testing  would  be 
done  at  a terminal  with  a simple  keyboard  response  required. 


4 MDS 


(leave  blank) 


_ , ^ t\  r t > ;;5;ful  Dor.5c;nf.  I,  II  nnd  III 

The  identif icatiou  of  KEG  correlates  of  cognitive 
. in  a message  sorting  task  requires  an  cxperijaental 

in  which  pretesting  has  confirmed  successful  manipula- 
. , v'f  ll’h  requirements  composed  by  the  experimental  messago- 
ii»g  task.  Several  attempts  to  manipulate  cognitive  work- 
in  tills  manner  have  been  undertaken,  and  the  most  recent 
.. .jn  most  closely  approaches  the  desired  manipulation.  This 
i v;ill  briefly  summarize  the  experimental  designs  tested 
;,.*o  and  will  present  in  greater  detail  the  current  design 
slight  modification  which  will  be  undertaken  to  increase 
.u'oeptability . ■ • - 

The  unsuccessful  designs  varied  in  several  ways  but 
similar  in  their  purpose  of  imposing  incremental  decision 
• on  the  subject.  For  example,  the  first  design  required 
, r.cssage  sorter  to  make  one,  two  or  three  decisions  about 
..ossage  sources,  depending  on  the  level  of  the  experimental 
-.n  — Levels  I,  II  and  III,  respectively.  Responses  were 
ri-d  separately  by  the  subject  for  each  decision  task  at 
' level.  The  message-display  interval  was  20  seconds,  the 
five  of  vdiich  were  allowed  for  response  recording.  As  with 
isigns  which  will  be  described  in  this  report,  the  goal 
* design  the  task  so  that  subject  performance  would  decline 
7-aduated  fashion  from  Level  I to  Level  II  to  Level  III. 
indicated  minimal  error  rates  at  Levels  I and  III,  with 
' 'ror  rate  (approximately  30%)  for  many  subjects  for  th.e 
'•ccision  task  (i.e.,  whether  the  messages  source  was  a 
' "'■•nt"  or  "nongovernmental"  organization). 

It  was  felt  that  the  government/nongovernment  decision 
'■'c  been  ambiguous  to  some  subjects,  depending  on  their 
'M.iontal  level  of  familiarity  with  the  organizations 
' l<e  experimental  messages  as  sources.  In  the  second 
'hereforc,  a more  straight-forward  decision  task  was 


r.ubfititutccl  (i.e.,  whether  the  three-clicji t ncssaye  referojice 
' * number  fell  above  or  below  a criterion  nu!;'±>er) . Results  did 
indeed  show  a reduced  error  rate  for  tJie  second  decision  task. 
However,  another  problcn  ororged.  All  t)irce  levels  (I,  II,  m) 
of  difficulty  sJiowcd  virtually  no  errors,  even  when  the  time 
frames  for  message  presentation  and  for  tlie  response  interval 
v?erc  drastically  reduced.  [The  message-display  interval  was 
shortened  to  7 seconds,  with  tlie  last  three  reserved  for  record- 
ing responses.)  Shortening  these  intervals  even  more  would 
seriously  interfere  with  our  ability  to  present  a sufficient 
number  of  rare  tones  to  evoke  and  sample  adequately  the  EEC 

component  under  study. 

* • 

• • The  third  design  involved,  a Sternberg- type  paradigm. 
Subjects  were  to  determine  whether  the  message  source  did  or 
did  not  belong  to  an  identified  set  of  organizations.  The 
difficulty  of  their  decision  was  increased  from  level  to  level 
by  increasing  the  number  of  organizations  within  tlie  identified 
".set.  Time  parameters  involved  a 4-second  message  display, 
follov;ed  by  a blanking  of  the  screen  and  a 3- second  response 
interval.  Thus,  at  Level  I there  were  4 organizations,  8 at 
Level  II,  and  16  at  Level  III.  Once  again,  a graduated  error- 
rate  could  not  be  obtained  from  Level  I through  III. 


I 


p rcfccPtinq  Message  source  nnir.es 

Previous  data  indicated  some  ambiguity  in  the  stimulus 

materials.  Objective  measures  of  performance  and  subjects'  verbal 

reactions  after  the  experiment  revealed  unequal  level  of  faviliarity 
) 

vith  organization  names.  To  control  for  this  pre-^experimental  source 
of  variance  a questionaire  was  administered  to  nine  subjects  (see 

Appendix  0.  Little  ambiguity  had  been  associated  with  the 

person/office  decision,  so  the  questionaire  dealti/  only  with  the 
government/nongovernment  decision  (previously  found  to  be  ambiguous) 
and  with  the  new  health-related/not  health  related  decision. 

The  ambiguity  questionaire  identified  192  unambiguous  names 
as  message  sources  for  each  of  three  separate  message  files  in  the 
level  two  response  category  (gov' t/nongovernraent ; healtli/nonhealth)  . 
Within  each  response  category  (gov't/health,  private/health,  gov't/ 
nonhealth,  private/nonhealth) , elimination  proceeded  backwards  from 
items  with  the  highest  number  of  subject  errors  until  tv;o  criteria 
were  acheived; 

1)  the  category  contained  16  sources,  for  each  message  file,  and 

2)  no  source  had  a higher  error  rate  than  2/9  (subjects) . 

Both  goals  were  successfully  reached  for  all  forii' categories . 

Occurance  of  person  or  office  for  the  level  II  sorting  task  was 
randomized  with  each 


lis.1  OF  /^'QePriO'c^Lc:  Sc^ir7ce5> j 


Design  IV  • 

The  final  behavioral,  design  has  proven  acceptable.  In  this  experi- 
ment, the  subject  must  also  make  category  decisions  about  the 
message  source,  but  the  three  levels  involve  an  increase  in  the 
Jiumber  of  "features"  of  the  source  which  must  be  considered  to 
correctly  sort  the  message.  The  task  also  requires  the  subject 
to  "map"  his  response  back  to  one  of  tv;o  response  buttons,  no  ^ 

matter  what  the  level  of  the  experiment.  The  message-display 
interval  was  4 seconds  and  2 seconds  were  allowed  for  responding. 

At  Level  I,  he  makes  a "government/private"  decision 
. about  the  nature  of  the  sources  (Organizations  used  as  sources 
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MESSAGE  SORTING  EXPERIMENT 


TRIPLE  NESTED  DECISION  TASKS 


PRIVATE 


GOVERNN5ENT 


HEALTH - 
RELATED 


NOT  HEALTH 
RELATED 


PERSON 


Level  J* 

z 


Lev^i  ^ 


Heo.o 

Errors 


heo»n 

Reac'cioo 


have  been  pretested  and  aiabiyuous  items  were  eliminated.)  Each 
decision  alternative  is  mapped  to  one  of  the  two  response  buttons. 

ht  Level  II,  a second  decision  task  is  added  to  the 
first,  but  unlike  the  previously  described  design,  the  decision 
tasks  are  not  independent.  That  is,  the  results  of  the  second 
decision  tcisk  {''health-related''/"not  health-related")  are 
accamulated  with  the  government/private  decision  to  yield  four 
decision  alternatives.  (These  "health-related/non  health-related" 
decisions  about  messages  sources  were  also  pretested  to  eliminate 
ambigvious  organizations.)  Mapping  rules  to  the  tv.'o  response 
buttons  are  such  that  in  all  four  cases  both  features  of  the 
source  must  be  considered  for  correct  mapping. 

Finally,  the  third  level  accumulates  a third  decision 
task  (v;hethcr  an  individual's  name  is  presented  on  the  second 
message  source  line,  office/department,  division  or  other  organi- 
zational group  is  presented  — a "person/office"  decision) , and 
response  mapping  requires  correct  understanding  of  three  source 
features.  "•  ■ . 

Results  indicated  a gradual  Increase  in  error  rate  from  Level  I 
to  Level  II  to  Level  III  (reaction  time  in  the  secondary  x-are  tone 
recognition  task  described  in  design  I proved  less  related  to  the 
objective  manipulation  of  workload  than  did  error  rate  in  the  primary 
task) . Graduation  in  error  rate  accelerates  much  more  quickly 
betewwn  Level  I and  II;  (Level  I;  x = 4.00;  sd  - 2.00,  Level  II: 

X = 9.00;  sd  = 10.72;  Level  III;  x =21.20;  sd  = 5.63). 

For  this  reason,  a Level  II  modification  v;as  explored  in  an 
attempt  to  find  a more  intermediate  level  of  task  difficulty.  Two 
modifications  of  the  original  Level  II  wore  tested.  In  the  first, 
(IIA) , all  government  organizations  are  immediately  categorized  on 
on  feature,  but  private  organizations  are  categorized  in  terms  of 
three  dimensions  (health/nonhealth;  person/office) . In  the  second 
modification,  (IIB)  government  sources  are  sorted  on  two  features 
(health,  nonhealth)  and  private  sources  are  sorted  on  three. 
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Altior  piMCtici.!,  Ss  slioivcx.1  cl  ntcvin  frocjiiciicy  of  mxincxjus  sorLy  of  10.00 
for  lovol  IIA,  10,75  for  IjC'vcI  IIU  ojiu  ?A.25  for  U'Vel  111.  Willi  iJio  pr<.>- 
v.ioiu;  nv:.vui  error  frcxiviciicY  of  4.00  for  Lovol  1,  Ix?vcl  1]13  soc-jiickI  Uic 
bc'st  rcproMonlation  of  a sorting  task  of  intcriitxiiatc  difiicnlty,  cuid 
iliat  task  v/as  sclcxitcd  for  lovol  II  jjorting  find  response  nvipping. 

I’urtlier  experimentation  using  the  above  tliree  leve]  dosin]j_ 

(I,  1113  and  III)  confirmed  a graduated  increase  in  task  difficulty 
(bevel  I;  X “ 3.40;  Level  II:  x - 13,00;  Level  III;  x - 21.67),' 
however  a liirge  SD  value  was  noted  v.’itli  Level  II  (SD  = 9.01).  In 
addition,  reaction  time  to  unusual  tones  in  the  secondary  task  did 
not  correlate'  with  work  load  increase  in  the  primary  task,  (x  - 470.14 
for  Level  1,  x “ 420.35  for  Level  II,  x = 453.95  for  Level  111). 

The  experiment  that  proceeded  included  only  Levels  I and  III. 
only  one  typo  tone  was  presented  to  tlie  subject  and  reaction  time 
was  measurc'd  in  response  to  that  tone  alone.  Kosults  indicated  a 
large  increase  in  error  rate  from  Level  I and  Level  III  (1:  x = 7.20; 
HI:  X *=  20.20)  but  again  reaction  time  did  not  liold  up  as  a 
Euljjective  indicator  of  v.’orkload  (I:  x ~ 579.47  m sec.;  sd  - 24.17, 

Hi;  X *-  680.13  msec.  ; sd  = 42.96). 

In  ^uinm/ii-y,  it  appears  tliat  the  lal^s,  of  pressing  a button  in 
response  to  a tone  does  not  interfere  witli  the  primary  sorting  task. 

A task  based  on  a simple  motor  response  to  precategorical  information 
(tones)  doc.g  not  share  cnougli  similarity  with  tlic  more  cognitive 
sorting  task  to  be  influence' by  the  difficulty  level  of  the  latter. 

It  is  our  prediction  that  if  the  secondary  task  was  made  liarder  it 
might  better  reflect  the  subjective  difficulty  of  the  primary  task. 

I^ppaided  data 'for  L'-xpcrinxjnt  #1309  reflect  bcliavioral  resixsnses  (ptinmy 
«ind  seoondary  task)  to  Up  finalized  axperinv^ntal  task  in  whicli  levels  I and 
II  only  wore  run,  and  in  w.hifh  KEX3  data  wix:  collect(xi  during  Uie  .subjects 
task  performance.  Data  analysis  procoliu-es  •Ecv'Jiniterprcting  the  KEG  data 
ana  relating  them  to  beh.aviornl  data  are  currently  under  develop- 
ment. That  step  will  constitute  the  final  phase  of  the  biocybcrnetics 
experiment.  Visual  inspection  of  the  EF.G  data  indicates  that  waveform 
will  differ  in  latency  and  magnitued  when  EPs  to  tones  presented 
during  Level  I and  Level  III  task  are  analyzed. 


li 


PURPO.SF,;  - 


WIBIGUITY  QURST10:n:AIRE 
ON 

MESSAGE  SOURCES 

To  identify  unanbicjuowR  organization  names 
as  incssago  sources  for  each  message  file; 
identify  8 unamljiguous  sources  for  eacl)  possible 
combination  of  the  three  source  features,  per 
file;  - ’ 

eliminate  ambiguity  of  governmc'ut/private  and 
of  health/non  health  decision  tashs; 
randomize  occurrence  of  person/office  feature 
with  each  file. 
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■})XOCy.n):i>.NET.TC.S  OUKSTIOIJflAIliC 


Ijjstruotions : For  cacJi  oryajiization,  ploanc  jnake  tv;o 

decision:;;  1)  whether  it  is  a yovcrnincnt 
’ or<ja)iization  or  a private  ono^  and  2) 

* vdictlicr  it  is  health-related  or  not  health- 

• • 

.*  • . related.  Indicate  govern.r.ent  or  private 

by  circliny  "G"  or  “P"  iirji'.od lately  to  the 
riyht  of  each  organi::ation  nawe.  Similarly 
‘ ‘ indicate  lical th-rclated  or  not  healt)i- 

. related  by  circling  "h"  or  "Nil"  next  to 

..  • tlie.  right  margin  of  eacJi  page.  Exmaplc:s 

are  i?rovided  below.  . 

*.  f ♦ • * * • 

• • • • • • • • . , . 

Organ  i ant  ion  ' . . - . . ’ . x.  • . • 


Voice  of  /uacrica 

/nnerican  Rifle 
dissociation 


Try  to  complete  this  task  for  all  100 
organi2nticnc , but  do  not  spend  a great 
deal  of  time  trying  to  make  the  required 
■decisions.  Thank  you  for  .your  cooperation. 


. > 


1 • 


1 


1 


! • 
Iv' 

I 

• • • 
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Orq«‘>Ju' . • ' 

pittsburgli  Jlciilth  Department 

V?or\d  Tuture  Society 

Ceiiter  for  Dir-ear.e  Control 

Tennessee  Valley  Authority 

• • 
Energy  Research  and  Development  Agenc 

American  Civil  Liberties  Union 

Rational  Association  for  Mental  Uoalt! 

'National  Raster  Seal  Society  for 
Crippled  Children  and  Adults 

Surgeon  General's  Office 

President's  Committee  on  Mental 
•Retardation 

National  Association  of  Broadcasters 

House  Armed  Services  Committee 

Natio)ial  Society  for  the  Prevention 
of  Blindness 

National  Center  for-  Healt)i  Statistics 
American  Hospital  Association 
Senate  Subcommittee  on  Health 
NEW  Office  for  the  Ilandicapped 

ISiami  Bo.^.toun'&rs  Clubs 

A. 

United  States  Informiation  Agency 

University  of  Pennsylvania 

d , I.  o 

jCy.aci};  Vi'al/tgn  League 

American  Medical  Association 

Small  Business  Administration 

Departm.ont  of  Health  Education 
and  Welfare 

I'iassachusctts  Department  of  Health 
Hiami  State  Weather  Bureau 
Educational  Testing  Service 
VMl'RE  Nows  Agency  ' 
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h\itM):inl  Injiny  liiflorjuation 
Clfarinyliousc 

S'cniilt*  Svibcori.'ni ttoc  on  Alcoliolism 
.'  and  narcotics 

Ix’ational  Association  of  the;  Deaf 

national  Kdvication  Association 

League  of  V.’on\en  Voters 

Pentagon  * _ •• 

•American  Speech  and  Hearing 
Association 

Federation  of  American  Hospitals 

Fourth  Circuit  Court  of  Appeals 

Public  Citi?.cn  Health  . . 

Kesearcl^  Group 

.American  Physical  Tlierapy  Association 
national  Library  of  Medicine 


nev?  Office  of  Maternal  and 
. Child  Health 


Senate  Veteran's  Affairs  Committee 


F-nvirojrr.ental  Protection  Agency 
Wilderness  Society  ' . 

Sage  Publishing  Company 

national  Council  on  Alcoholism 

* * * • 

.oustice  Department 
Cryogenics,  Inc. 


HUD  Lead-Eased  Paint  Hazard 
Elimination  Prouram 


Alcoholics  Anonymous 

American  Psychiatric  Association 

Consumer  Action  for  Improved 


Food  and  Drugs 

. ..  v.. 


Defense  Intelligence  Agency 
national  Eye  Institute,  NIH 
BrooJcings  Institution 
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••  p 

(?  P 

(g)  p 
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6?  NH 
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ui'  nil 
11  i5P 
nil 
H 


G riV 
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H /nil 
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G r)y 
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G-  /P. 
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0 nil 
0>  nil 
H . @ 
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NH 
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G (ip 
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■ NH 
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II 
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GJ  P 
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11  NH 
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nil 

H 

(fi)  NH 

• « ;(p 


• ••  » ‘ 


^ p (^  NH  -rry^'O 


t»i  vnm* 


• 7ilcolio.l  , Drucj  Abniie  and  JlGntal 

)lcalt:)i  Adininintration 

House  SuV>coiainil- tee  on  liealth  and 
the  Hnvironir.ent 

Georgctov;n  University  I-Jonitorincj 

Station  • ..  . 

Society  for  V.’ildlifc  Preservation 

Tvniinal  and  Plant  J’calth  and 
Inspection  Service 

Hationnl  Heart  and  Luncj  Institute, 

•‘V  NIH 

American  Marketing  Association 

Planned  Pc'.renthood 

•• 

St',  Mary's  Hospital,  Philadelphia 

... 

Howard  University 

• • 

United  Mine  V.’orkcrs  • ...  • • 

U.S.  Naval  Academy 

Action  for  Cliildren's  Television 

Food  and  Drug  Admini strati on 

Wasliington  Post  . / . • • * 

Supreme  Court  ' ' 

*•  . • 

George tov.’n  University  Health 
*«., Maintenance  Organization 

National  Institute  of  Dental  Research 

• Congressional  Joint  Atomic  Energy 

. Commission 

Epilepsy  Foundation  of  lunerica 
Federal  Communications  Comumission 
Blue  Cross  Association  • • 

Veterans  Administration 

• • • 

Senate  Subcommittee  on  Health  of 
the  Elderly 

’National  Organization  of  ’.vomen 
Screen  Actors  Guild 
.Defens  Nuclear  Agency 
American  Heart  Association 
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■ 0 I’ 

G (P 
G (p 
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(p  P 
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NH 
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H (fg 
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()p  NH 
Q NH 
riO  NH 
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H (mi 
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(P  p 
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p 
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<p  \ 

0 .(p 
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(Jj7  nh 

H (^ 
NH 

H nh3 


@ NH 
H 
11 

. » 

. (f)  Nil 
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'Tl'P 
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• Kal.ional  Health  rctloration 
K,nl.ional  IncLitute  tor  Druej  Abuse 

. National  Institutes  for  Health 
Kaiser  Health  Foundation 
Group  Health  Association  of  America 
U,S.. Coast  Guard  . . • 

Fittsburyh  .State  Health  Offiee 

• • 

CoivjnercG  Department 
Wayo  Clinic 
Department  of  the  Navy 
Sierra  Club  ’ ••  • ' • 

L‘Ubor  Department  • •**  ** 

Natibnai  Science  Fouiidation 
• • Army  Research  Office 

• United  Press  International 

American  Cancer  Society 

HEV?  Rehabilitation  Services 

Administration  . ' 

;*  • 

t * * • . . • 


f , .*  / • • 

* . • • • 

• • » ,31.  •* 
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H • • • » •• 
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mi 
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NH 

H (jHp 
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P • • ^ ' HH 


' 1,  Alcoholics  Anonymous 

2.  American  Medical  Association 

3.  Public  Citizen  Ilealtli  Research  Group 

4.  American  Physical  Therapy  Association 

5.  Blue  Cross  Association 

6.  Kaiser  Health  Foundation 

7.  Mayo  Clinic 

8.  TVmerican  Psychiatric  Association 

9.  American  Spoecli  and  Hearing  Association 

10.  Georgetov.’n  University  Health  Maintenance  Organization 

11.  Federation  of  American  Jlospitals 

12.  Group  Health  Association  of  America 

13.  American  Cancer  Society 

14.  American  Heart  Association 

15.  Epilepsy  Foundation  of  America 

16.  St.  Mary's  Hospital,  Philadelphia 
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GOVK  RNMEN  T/ 1 1 13  A LTH 
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1.  National  Institutes  for  Health 

2.  National  Library  of  Medicine 

3.  Department  of  iJcalth,  Education  and  ’Welfare 

4.  Massachusetts  Department  of  Health 

5.  Center  for  Disease  Control 

6.  National  Institute  for  Dental  Research 

7.  Senate  Subcomiittee  on  Health 

8.  House  SubcomiTiittce  on  Health  and  the  Environment 

9.  HEW  Office  for  the  Handicapped 

10.  President's  Coimnittee  on  Mental  Retardation. 

11.  Surgeon  General's  Office 

12.  Food  and  Drug  Administration 

13.  Alcohol,  Drug  Abuse  and  Mental  licaltli  Association 

14.  HEW  Rehabilitation  Services  /^dii'.inistration 

15.  Senate  Subcoimmittee  on  Alcoholism  and  Narcotics 

16.  HEW  Office  of  Maternal  and  Child  Health 

17.  HUD  Lead-Based  Paii-st  Hazard  Elimination  Program 


1,  Pentacjon 

2.  Justice  Department 


3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 


Supreme  Court 

Labor  Department 

Coiranerce  Department 

Fonrtli  Circuit  Court  of  Appeals 

Agriculture  Department 

U.S.  Naval  Academy 

House  Armed  Services  Committee 

Defense  Intelligence  Agency 

U.S.  Coast  Guard  ^ 

Department  of  t)ie  Navy 
Army  Research  Office 
Federal  Coirimunicatidns  Commission 
United  States  Information  Agency 
Energy  Research  and  Development  Agency 


\ 

.< 

iti. 


Corcoran  Gallery  of  Art. 

WYKl'I  Ni'Ws  Aijency 
H.iainx  I'oal owneru  Clvibs 
Society  for  U'ilcUilc;  rreservat  ion 
Amc'rican  Mar);cting  Ar.r.ociatioi 
Wa!;)i.\iuiton  3'ost 
r«aij('  I'ubli  r.Jiincj  Company 
Sierrij  Club 
I/.aak  Walton  Leayuc 
National  Organization  of  Women 
National.  Aynociation  of  broadcaster 
American  Civil  Li bc'r t i I's  Onion 
Ha r va rd  On i ver s i ty 
Educational  Tostiny  Service 
L5,  United  Mine  Workers 
l6.  Leayue  of  Women  Voters 


, 1 

Subj  cc  t__8 

Day  2 

Day  3 

Day  4 

Day  5 

Level  I 

752 

726 

733 

739 

— 

1 

II 

777 

738 

756 

738 

— 

1 

1 

III 

767 

745 

757 

756 

— 

1 ^ 

Subject  9 

• 

1 

i 1 

Level  I 

699 

688 

648 

662 

641 

1 

II 

724 

656 

644 

— 

653 

1 

III 

— 

692 

658 

650 

643 

SAMPI.l^  DATA  FROM  TWO  SOJiJFCTS 
MEAN  REACTION  TIME  (MSEC) 


INCORRECT  RESPONSES 

Subject  8 
Level  I 

II 

III 

Subject  9 
Level  I 
II 


2-1-2 

2-15-3 

6-21-7 


0-0-0 

1-20-1 


4-0-0 

4- 15-2 

5- 25-4 


0-0-0 

0-25-0 

3-9-2 


1-1-0 

4-22-5 

3-25-7 


2-0-1 

2-9-0 

2-8-1 


3- 2-3 

4- 25-59 
4-26-7 


1-1-0 

3-7-1 


i 

1 


rKRcr.NTAC.r, 

I^3C01l)'^l;C:T  RED 

POn.SES  ' 

. 1 

j 

w;vRL  ■ I 

I'Jenn 

Ranoo 

Response  1 

1.6 

0 - 3.1 

Ij^tra/Extra 

Response  2 

1.7 

0 - 2.2 

Gov  * t/Private 

1 

Response  3 

1.3 

0 3.4 

Inclividual/Of  f ice 

LEVEL  II 

• 

Mean 

Ranqe 

1 

Response  1 

l.B 

0 - 7.3 

Intra/Extra  * 

Response  2 

33 

11  *-  44 

Gov't/Private  ! 

Response  3 

3.9 

8-33 

» 

Individual/Of  face  \\ 

LEVEL  III 

« 

\ 

\ 

1 

( 

! 

• i 

Mean 

Ranae 

i 

Response  1 

4.6 

0-15 

Intra/Extrn  ! 

Response  2 

33 

1.4  - 45 

Gov' t/Pi*ivate  i 

Response  3 

7.7 

1.4  - 45 

Individual/Of f ice  ! 

MEAN  )^EACTION  TIME 


Mean 


Range 


LEVEL  I 


LEVEL  II 
LEVEL  III 


(’/Jock  of  June  20) 


) 

I 

> ' 

I ^ 

V 

I 

» 


TAS)C 
(iJirori;) 
FIRST  SIJSSION 


LEVJ^T,  T* 

LLin'h.  U K 

LEVET.  TTT^- 

.ub'joct 

.0029 

"Errers 

% in 
Error 

-Errors 

% in 

Er>-o»- 

% in 

. . E’-ror 

3 

4.7% 

10 

15.7% 

28 

43.8% 

0030 

2 

3.1% 

5 

7.8% 

26 

4 0.6% 

0031 

0 

0.  00% 

2 

3.1% 

38 

59.4% 

0032 

4 

6.2% 

- . 

— 

— 

— 

0033 

13 

20.3% 

19  . 

29.7% 

4 0 

62.5% 

0034 

3 

4.7% 

16 

25.  0% 

27 

4 2.2% 

0037 

6 

9.4% 

37 

57.9% 

34 

53.1% 

0038 

4 

6.2% 

8 

12.5% 

29 

4 5.3% 

. X = 

4.38 

13.86 

31.71 

** 

s.d.= 

3.89 

11.80 

5.  62 

SECOaD  SESSIOI.'! 


0029 

0030 

0031 

0032 

0033 

0034 

0037 

0038 

X = 

s.d.= 


♦Level  I - Sort  on  one  feature 
” II  - Sort  on  two  features 
**  III  - Sort  on  three  features 

ic 

X = Mean 

c.d.=  Standard  Deviation 


4 

2 


9.4% 


6.2% 

3.1% 


4 
6 

28 

5 


3.1? 


9.4% 


43.8% 

7.8% 


17 

16 

23 

30 

20 


26.6% 


25.0% 

35.9% 

46.8% 

31.3% 


4.00 

2.00 


9.00 

10.72 


21.20 

5.63 


(iCcc-;-;  of  Juno  20) 


LEVKL  1 


(Koi'icl ion  Vi:. 

FinST  SFSfllC 

Lirvjr/rTT" 


Subject 

ji 

0029 

0030 

0031 
. 0032 

0033 

0034 
0037 
0036 


s . c . 

. . ^ 
n e o 1 a n -i 


Mean  HT 

O'*'  ^*'  i 1*  f 


313.93 

355.70 

413.10 

258.00 

431.50 

434.42 

591.40 

479.53 


409.70 
102. 80 
422. 30 


laed  ian  = 


299.54 


465.66 

303.30 


356.17 
94 . 84 
303.30 


v;Mi.s.9cs  '^can  RT 


334 . 86 
431.25 
382.30 


394.77 

502.22 

632.14 

655.20 


476.11 
80  5. 6-5 
131.25 


seco:':d  srssio: 


455.4  2 


424 . 92 
34  9.7  0 


458.08 

570.10 


51.64 
79.36 
4 55.4  2 


LEVEL  III 


.Mean  .RT 

riMisscG  . ...  wMisgu: 


*Reaction  tine  collected  on  response  to  salient  tone  recorded 
with  button  held  in  left  hand. 
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ATTEMPTS  TO  FIKD 
A MORE  INTEPvwSDIATD  LEVEL 
OF  TASK  DIFFICULTY 
AS  REFLECTED  IN 
MESSAGE  SORTING 
ERl^ORS 


II,  and  II_ 
A B 


Tests  on  Levels 


(Jun^'  29,30,  July 

1) 

( ivcac  f .i  on  T i ’r.e ) 

riR.ST  SJ-'.S.SJOa’ 

. -T.v;v)n 

. T 

11  ttt 

_ , . , I'ean  RT 

Subject  ... 

SMis.s( 

^Misses 

rr«.i\c'i 

|^UiA>5l 


673.00  7 23 

360.00  43  I 17 

0041  000.0*  00  I 25 

0042  539.20  0 I 20 


0042 


Kisc  3 


699.67  2 122 

316.50  42  ‘15 

000.0*  1 I25 

I 

640.80  0 jl5 


705. 7 


000.0* 
574 . 55 


oj21 

39jl5 
Oj  25 
0|  14 


638. 00 
496. 68 
575. 40 
526. 50 


X = 559. 65 

K.-?.*  61.11 

I 

ncdiaiii-  550.95 


609 . 89 
466. 69 
335.50 
500. 18 


478.07 

113.02 

483 .44 


0 'ic> 
0 I12 
8 1 2.1 


710.00 


000.00* 

560. 


620. 1 3 

79.20 

589 .82 


‘Subject  indicated  he  v;as  purposely  ignoring  secondary  task 
when  questioned  by  examiner  betv.’cen  third  and  second  levels 
of  the  second  session.  Thereafter,  subject  responded  to  tone 


m 


*In  first  level,  subject  *0037  was  not  informed  by  the  examiner 
to  respond  only  to  the  high  tones.  Subject  \;as  informed  before 
levels  II  and  III. 


xsssa&sx'.tjy^ 


(See  No 

4 89. 

64 

611  . 

90 

59  6. 

73 

409. 

87 

54  8. 

82 

r>3i. 


0049 


i>62.33 
5G3. 

547.67 
370. 00 


X = 513.70 

s.d.*-  81.01 

Median*'  547.67 


l:(:o^:!).^’.!Y  'j’a 


700.25 
585.80 
610.75 

596.25 
538.00 
619.18 


609.71 
5 G . 0 .J 


1 Cfvl'.'C  1 

' n yy. 


0 <'21 
0 1-15 
0 1 17 
0 1 13 
0 1 14 


0 I'l 


603.40 

599.20 

652.36 
492.00 
689.89 

607.37 
74 . 54 

G03 . 4 0 


111 .8 SI  OW 


525.08  . 0 |13  I 


541.73 

562.00 
472.38 
590. 54 

539.82 
4 3.79 
541.73 


0 '16 

0 *16 

1„ 

0 * 16 


616.42 

476.75 


L“4:il-55 

1 » II 


559.4  0 


550.86 
70.23 
559 .40 


' H Urn, '4 


'o  116 

0 'l5 

I 

0 |l3 

0 115 

0 jl6 


0 ;i2 

13 


o(:c:  Subjocl:  hot  ijifor.nicd  correctly  on  liigli  and  low  tones; 

subject  responded  to  low  tonc.s  only.  (Experimenter  did 
not  realize  there  v.’as  a pitcJi  difference.) 

*Some  secondary  data  bad. 
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KXPKRIMKNT 

BRIIAVIOUAI.  TASK  DATA 


SESSION  I 

SUBJL'CT  LKVDl.  I LEVD),  III  LHVKI.  I LEVEL  111 


1 ERRORS 

1 

ERRORS 

1 ERRORS 

1 ERRORS 

H 0101 

1 14 

1 

(22%) 

1 

1 

22 

(35%) 

1 NO 

1 

DATA 

1 NO 

1 

DATA 

9 0102  ■ 

1 

i 0 

1 

(00%) 

1 

1 

I 

12 

(19%) 

1 

1 8 

1 

(9%) 

1 

1 3 

1 

(5%) 

o 

c 

1 

1 5 

1 

(0%) 

1 

1 

1 

18 

(28%) 

1 

1 12 

1 

(19%) 

1 

1 13 

1 

(20%) 

1 0104 

1 6 

1 

(9%) 

1 

1 

1 

35 

(54%) 

1 

1 9 

1 

(14%) 

1 

1 14 

1 

(22%) 

1 0105 

1 13 

1 

(20%) 

1 

1 

1 

41 

(64%) 

1 

1 10 

1 

(16%) 

1 

1 32 

1 

(50%) 

1 0106 

1 

1 3 

1 

(5%) 

1 

1 

1 

21 

(33%) 

1 

1 7 

1 

(11%) 

1 3 

1 

(5%) 

- 0107 

1 

1 

1 55 

1 

(85%) 

1 

1 

1 

53 

(83%) 

1 

1 60 

1 

(94%) 

1 

1 54 

1 

(84%) 

0108 

1 

1 9 

1 

(14%) 

1 

1 

31 

(48%) 

1 

1 11 

1 

(17%) 

1 

1 22 

1 

(34%) 

I 

0109 

1 

1 

1 29 

( . 

(45%) 

1 

1 

L_ 

31 

(48%) 

1 

1 24 

1 

(37%) 

1 

1 29 

1 

(45%) 

SESSION  II 


SUBJECT  LEVEL  I LEVEL  III  LEVEL  I LEVEL  III 


I ERRORS  I ERRORS  I ERRORS  I ERRORS 


0101 

1 11 

1 

(17%) 

1 

1 

18 

(28%) 

1 11 

1 

(17%) 

1 17 

1 

(27%) 

0102 

1 

1 6 

1 

(09%) 

1 

1 

1 

7 

(11%) 

1 

1 6 

1 

(9%) 

1 

1 NO 

1 

DATA 

0103 

1 

1 10 

1 

(16%) 

1 

1 

1 

13 

(20%) 

1 

1 6 

1 

(9%) 

1 

1 20 

1 

(31%) 

0104 

1 

1 7 

1 

(11%) 

1 

1 

I 

12 

(19%) 

1 

1 6 

1 

(9%) 

1 

1 27 

t 

(42%) 

0105 

1 

1 14 

1 

(22%) 

1 

1 

1 

22 

(34%) 

1 

1 8 

1 

(12%) 

1 

1 32 

1 

(50%) 

0106 

1 

1 6 

1 

(9%) 

1 

1 

1 

12 

(19%) 

1 

1 4 

1 

(6%) 

/ 

1 12 

1 

(19%) 

0107 

1 

1 58 

1 

(91%) 

1 

1 

1 

43 

(67%) 

1 33 

1 

(52%) 

1 

1 29 

1 

(45%) 

0108 

1 

1 8 

1 

(12%) 

1 

1 

1 

13 

(20%) 

1 

1 3 

1 

(5%) 

1 

1 11 

1 

(17%) 

0109 

1 

1 24 

1 

(37%) 

1 

1 

_l_ 

29 

(45%) 

1 

1 26 

1 

(41%) 

1 

1 32 

1 

(50%) 

1 

• . 

V 

* 1 

.v/ 

> y , ' 

